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(57) Abstract: It is intended to provide a drug for airway administration containing, as the active ingredient, a compound having 
a phosphodiesterase (PDE)-IV inhibitory effect which shows a concentration in a lung tissue 350 times or more higher than its 
J"? concentration in plasma when administered into the airway or a pharmacologically acceptable salt thereof. It is also intended to 
provide a drug for airway administration in which the compound having the PDE-IV inhibitory effect is, for example, a beznofuran 
derivative, a 1,3-benzodioxole derivative, etc. 
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m m m 

fcmw&, ^^^xxr7--fe* (pde) -i vm.m4tm*m?%4h&®}£tz& 

frt^T^m-rzFDE-ivmmffl (jwTs pde-ivpi^tU^v^) ^ mm. 
^mmzmm ^ & & ^ t *it& s fcmT©*^** & £ fix ^ & c 

(i) BN5^t^ PDE- I VPM^rUtts tft«T««*nfcl»^©»il« 

• -b^ fcTjx— y-f \y^^ (J. Pharmacol. Exp.Ther. ) - s 
2 9 7ts 280-290 ^— S> ( 2 0 0 1 #) ; /\M jtf- y ^ • T> K • * 

74 S/j-Jl • tr^XbV — • (Bioorg. Med. Chem. 

Lett. ) s 8#s 3229-323 4^— V ( 1 9 9 830 ; '^UtV • 
5>ir— • 7 (Br. J. Pharmacol. ) N 113 

^ 1423- 143 1^-^ (1 9 9 4^) ] 0 

di) BN^yMc^t, p d e - 1 vR&wjfciu *mxm&is titcnmmm* 
Wft«J*r* :M> • ^ • 7 7-73D^- • t> k • ^^^^u^>^;i/ • -fe 

7ta-f^y77 (J. Pharmacol. Exp. Ther. ) N 2 9 7i s 
2 8 0-2 9 0^— I? (2 0 0 130 ; ^V^J vt/a. • ±)V • Hr? • 77-. 

Y3DiJ-(Br. J. Pharmacol. ) N 113^ 1 4 2 3-1 43 1^ 
(1 9 9 4) ] 0 

PDE-IVRBg8J©9JflMSfcbTfck ^J^^nEtt^ifCDTN-fb^^-rSj^ 

(i) PDE^I VPlW&J&s 7* h©WKd»S3t3li*r« lV*r—r)\,-lf7-7 
T —^uvi>—-T>\ t '^#X^V? t >>&))''-te^¥3---y^'(yPZ (J. 
Pharma col. Exp. Ther. ) > 2 9 2^ 6 4 7- 6 5 3^— ^ 

(2 0 0 030 ] o 
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(ii) PDE-IVPM&Bis 9y h©W*tfai»*ff#Jr* frU 

P • T> K • ^^-f - h U— • X (Bioorg. Med. 

Chem. Lett.), 1 2^ s 6 5 3- 6 5 8^—^ (2 0 0 2^). ] „ 

(iii) PDE-IVffiWJfck SPfif-^^fcttf&JIIRrtlSl-^fcJ; >f^©HBttS 
§lt^^"T [i-nt7> • W—i-JI/ • • 7 7;W3Di;- (Eur. J. 
Pharmac o 1. ) N 2 8 6is 2 8 1 -2 9 0*—S> (1 9 9 5#) ; 

• • i/±JV "T^h'J- (J. Med. Chem. K 4 2^ s 

1 0 8 8- 1 0 9 9^— S> (1 9 9 9^) ; 5> ■*—:*-;]/ • rfr:? • • >T K 

^ h U— (J. Med. Chem. ) > 42^. 4216-422 3^—^ 
(1 9 9 8f) ; h U— • T—^)\/ • Vr-i (Lab. Anim. 

S c i. ) s 4 6 4 7- 6 5 1^—^ ( 1 9 9 5^)'], 

(iv) PDE-IV|fflWiJ& N 3SSPl9!#*fc«l«jertS#fcJ:Ds ^ >^XQPiR± 
*S[*jBifr liS*r— i-fr ' ' -^^f'J- (J. Med. 
Chem. ) s 4 O^s 3248-325 3^—^ (1997#)]o 

V-;t«$ffc&i:\ fltf.«7- [2- (3, 5-^on-4-K'J^) - 1 

^v^^;i/] -4-p< b^>-xtrn [i, 3-^> x ;yt*v- ;i/-2, l' ->> 
^d^>] ^fe{«©l^la^lc:fl : ^tlsm^if* s «Ie)tlTv^s (wo 9 6/ 

3 6 6 2 4-f) o 

*^B^cDB^{is p d e — i vmmftm*mT%ih&W£tcte?(DMm¥Wi£m& 

*«5WH:s WT© (1) ~ (2 2.) fcH-r^o 

(1) ^rt^bfct^owiawrtajft^ ^©jfii^^ajg^bx 3 5 om& 
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±t&%p d e - 1 vmmftm*^?%fc^£t£\±^(DMm¥^m i ^ti2>i&* 

(3) M^fr&^\sfcbtz<DBmmnmm&, ^cDshm^mmztthx 1000^ 
u±£-&%> p d e - 1 vmmwm^t- ^t^m^it^omm^m^^fi^m 

(4) mmft&^htztg&mmnftmmft, ^©«+jii^bt2 oooig 
vx±tftz> p d e - 1 vmmim*mTzfc&m&fztez<DMm^mzm^ti2>M 

( 5 ) p d e - 1 vmwimzmrzit&w&s 5$ ( 1 ) 

R 4 



ilrtrefcS (1) ~ (4) ©i^imfr£fSfS©M^rti£#£!lo 

( 6 ) r 3 #gm& b < t: u & ( 5 ) faa©m^ft&-^r!lo 

( 7 ) pde-i vmm<m*m? Mtn^a^ an 



N 
(II) 

X-m^fi^7- [2- (3, 5-^^DD-4-t:U^;i/) - 1 -**Vo:^;i/] - 
4-^h^>-xt:D [i, 3-^>V^^-^v— ;v-2, 1' -S/^D^><<7>] 
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•cfc* (i) mmcDmmmn^-Mo 

O) fmft&*hfct%(Dffiffimftm&tfi. zaMm^mmtztthx 5 o om&> 
±h^PDE-i vm^ffl & mr % ik&m s & » * <Dim&m tz^ztizmco 

do) m l Mft&^htzt%(DBfflM l ftmm&, ^(DM^mm^Mhr 1000 

(id m^ft&^bfci: %<Dmmftmm&, ^©im*^?^ ut 2000 
*&© m%)m*mmft&-$T zzh&^mtTz ^wiom^ £ t^/i; fc. j^kf 

(12) p d e - 1 vmm<m^t zit^mafi, ^ ( 1 ) 

R 4 

R 3 
(I) 

£>fbi^!re&3 (8) ~ (1 1) ©v>t ! n^fcf3igcDW#|^cD^*5J;t>V*fe 

(13) R 3 /bsg^^b<^gm©t:U^;i/Tfe^ (12) f3«B©n»#^Jli©^ 

(14) PDE-IVPimfffl^^-T^^^s (II) 
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(II) 



•X:mgti2>7- [2- (3, 5-^DD-4-K'jy;i<) - 1 -t^Vx^;i/] - 
4-p< h^r^-^tfD [1, 3-^>\Z^=3f-V— ;i/-2, 1» -*>*n^>*>] 

(8) mmomR^m<Dmm&&v/£tc\±^ffix&o 
(is) n^iRSjgijfttfx mw^jiu tt&asMSjft&JA (copd) N m$am, « 

-e&a (8) ~ (14) (D^rn^mmcpm^mm^m^^x^tcit^m^ 
d7) »5ttrta:-wj©»3fi©fc«>© N s^rt*ft#bfct#©wia«rt««*«s ^ 

(18) &£rtft##J©*B£©;fc©© N ^rtfi4Ufei:§©lli|fiKirt»ft^ ^ 

©jfii«f«4>«ftt:^bT i o o ofe&±£te%FDE - ivmm<m*mT%fc&mm 

(19) M^ftfe##J©M?i©fc#>©s ^Wta^bfcfcSoWJfflWrtlW^N * 

(20) P D E - I VPl^/8£WTr&4bi§itJ#s 5£ ( I ) 
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R 4 

R 3 
(I) 

€xm-znb% (16) ~ (19) (D^rtifrizmmcDmmo 

(2 1) R 3 ^gm*)b<i»fim©trU^;VT-$)^ (2 0) fB«g©^ffl 0 

(22) pde-i vumwm^mr^i^w, sdi) 

och 3 

N 
(II) 

TS$tl5 7- [2- (3, 5-^DD-4-lfiJ^I/) -l-^V^^l/] - 

4-* h^-sx-^tfD [l, ;i/-2, 1' -^n^>] 

-e^a (16) mmvmmo 

mm, mmm, am, mm, mm, mm, m«£s Bm-&¥&&tft>nz>o mtz, * 
fomwzmmft, wmm&is nm^s mm^ if^^is mm^&fts mm^^ 
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& N copd n mmms mmnm^, mmrnrn, m^&m, i&mmmm, -ru 

*mM<D%Mft&^ ffl(D^&ft®^(D fifth hTtes fflZ.1,£^Mft&A, ^MftW. 

mm) ^^bfcf^ ^©iWAuc .(MMw^jg) «*auc mm 
$f£b<&i o o o^± N b<&2 o o o{^±cD^»?iJgh^a 

iPDE-I Vfa^ffi^^^^tl^fe^^cD^S^tl^^^^^^^f, 

(b) m^^s#^n^HWSw©MeK^3m^^tt^u ^cd^¥ 

7 



WO 2004/096274 PCT/JP2004/004601 

(e) m.m.^^f^tzmm.^mmm.utm^xm^^y), t^mmm^ 
z te*mmmmft&-¥ffl(Dm%)j&frb vxm^ p d e - i vmm^m* 

m-r^h^OMi^MhVX^ miiWO 9 6/3 6 6 2 4-Jf, WO 9 9/ 

16.7 6 s^tezizmmv i , 3 ^^v—;vmm^ ^<>vy^>mmi^ 

R 4 

R 3 
(I) 

(II) 

OCH 3 

fee 

N 

(II) 

7?^tl*7- [2 - (3, 5 -^^DD-4-tiJ^) -l-**Vx^] - 

4-^h^>-^tfP [l, 3 -^> n ;wv- 2 , 1 3 -s^n^>#>] 
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ut, & (i) *5ctt>* (id ^mgnzih^zzn^tifcerM (i) 

5$ (I) (D&&<DfemkZ&^T. 

^n^X Sy^n^-y-^ ^^n^r^>s i/9 u-XZZ >&£f#&l:f £>*i 

t 1* tr y f ^ -;k t: y ^ V -;k t: y w =-)W t: n y ;k t.° ^ v* 
y ;w h y 7* y ;k ^ h ^ i/'y ;k <f ^ *v y ;k *3mjv u ;k >7 x ; y ;k 

p d e - 1 vmm<m*m?%fc&W(Dm£¥®tept®£tiz>m±, mm^m tif 

^n^ttini&s £JgJSs 7>^>i7A^ Wl7^f« r^ymmmte 

p d e - 1 vmm<m*mTzfc&m(DMm¥f!bte$^£n%mmnMh iti^ 

ffigffis SKBfctfL ffittttL y>K«ftir©«l*IWttN HWk "^V^f >IWfts 77;i/ 
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i U V > & £©ftM#& fcf & fru ma^Wt:^^ tiS r ^ y Kf^iPffi i: bT 
^b^rtJ(I) fcJ\ WO 9 6/3 6 6 2 4-^tc:fBtt©^St:<J;t)iSBi-rsci:*S"t?S 

o 

s*»«-r*iK«t<N-*fcN *it©^T?^e>nai:Stt N (i) &&m$&&& 
svmcom&^vY ;k* • £ms2 3±i°a s& 

5 5±5,%©^T«U^ 7jH«^ tm&2 1 0-2 4 0 g©«5H©fc©&& 

m^m^tco tmfc&fo Uh&vo (id ) ©##t±*Ne*T-cfT<r\ k*W3I«*s 
ia^cm (f-2 :ggiiis um.mmz 

<&-$m<Dmm> 

(i i) js&zrp-DE-ivmmmtvxmbtiT^z 

RP7 3 4 0 1 • Or? • t^Jis*)!/ • ^ * h ' j — (J. Med. 

Chem. ) s 3 7^ s 1696-170 3^—^ ( 1 9 9 4^) ] 
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N 

RP73401 

<D$m\ (%m/4\j&M (I I) tfe{±RP7 3 40 1 = 5/1) SMU ZMti 
0.12 51i/gi°/o^D^rt^l/ : fifftffim. B#Si*n '*RR) 

Ulllfco #$>nfeM«*^^icO. 2 5SS/^g%©?l*i 

(Pharmatose .3 2 5M:liM DMV 
INTERNATIONAL^ VegheL Netheland) &$tf 
0. 12 51i/§I%fnW-;i/ (fi!#$8S0 7?#3RU BfaMeorti^ 

(II) SfcliRP7 34 0 l^lii«lfil/fc. 

flS-£tJ (II) i3OTP7340 1ii, ^^tl^4i4mg/kgt^f5F < 3 

m-^mm^mb^m (id ^t<iiRP7 34oi (D^mmmmzx.-^^m 

bfco 

<m#«fcl«&©8iffl> 

o. 2 5s o. 5s is 2 #&xf4mm(D&m&T*mm.x-~- 
mmfeT®^ y h ^mu T=ff^» <fc b ^ >; >nmvftmm ( 2 4 g ; 

lmL : tSH/^JIOSO £fflV>T$JlmL£&lfilbfco UfcMJ; *)tfi$QM'&frmti&*m^T 

<jfii^>r;v0igMtifiiM4'Auc (jfim*4»$ft£) ©«I5£> 

±I3^^bfcJfll^l 0 0/zLHs 2 5/ig/mL 7- [2- (3, 5-S^D 
o - 4 - K 'J W - 1 - x^] -4-^h^>-^trn [1, 3-^>V 
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life, ^©±?S£^&^5i3©:a.-y b>>;H77'J- (C3GV; 0. 2 2/zm: 
frffimm (LC/MS/MS) tiD-fh^ (ID *mP7340 i comm.* 

<Wi?-yr^<z)«»i:jWfii«rtAuc mm&ftmm.) cr>mfe> 

^ A;^a- 7" ( 1 5mL : Nun c N Glostrup, Denmark) 
±f3T*#^bfd!rjifc:, ^&J!«8i (lung tissues) fc^TS rtfiB»SfS% 
H©i§m#l 0/zg/g lung tissues £o '*itoBm»Qm&& 

(Milli-Q SP Reagent Water System:B*^'J^ 

t\ mm) &&niu (m*a>fbx^ s mm) tcck^^^^-hbfeo 

$p>ic:2#*cdp<^^— ;i/£m&nb-c*^*— urn *k±t*i o#ng#cgui 

<fctHbl^) (II) &&XfRI>7 3 4 0 l©»S*«i^bfco 

-fb^rti (ID *««£fc3*-*bfc»&s iWAUC. (JMMrtMD fck 

3 640mgh/mL, «4»AUC (Jfll^^jg) fc*0. 7 3 3mgh/mLt^. 

mm (t 1/2 ) «3. 8iffl^fe 0 

RP 7 3 4 0 1 ft»«£rt»#bfc»^ i»AUC (WWR«3^Jg) 
li2 4 8mgh/mL, il^AUC (Jkm*m&.) 8 2 6mgh/mLf$. 

tU JHfilE!Kl^litt^Jfiitt4>^^Jt^3 0 0«J5lr^*wbfco 
83 (T 1/2 ) fcfcO. 34 1WfeoL 

*8&JH (BN7iy h) 

£tfn©#?£ [;WJ-'77-?30^- (Pulmonary 
Pharmacology), 8=# s 8 3- 8 9^-^ ( 1 9 9 5^)] £*PbTfro 
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1to 

KJ»fc:l±65ait©aH4BN^y h (B#^ — AX'J^-tt) £l£fflbfco 7«n 
tt^fil 9~2 5°a ^Jg3 0-7 0% 10 1 2H#HgflPJ3 (^Fgu 7 B#-^m.7 m) 

2 0 0mg (ft^H&atlSO §4ItIilmL (*#*aix»:j±8D fc»»bfc% 
©'£lmLj&T»!#b;fcgU @BOE%m»ft0. 5mL ( 2 x 1 0 10 M/ 1 mL4 

1 4 h$77^y^ft>A- (30 x 50x30c m) ftfcAtU 

ln;J!^S©3 O^tui-s 19!#»«IE*fctt'fb^» (II) ©4fc-£JB!MJftSJ6fls^ y 
tl (I I) ©a#ffl»»**«ff^y lii/M%OVA- 

^a*tt[**MiufcW*fl3'&«i (id ift^s &#*fli*jsfl^s> hfc^w^rt 
in^s g fe ^^a^^pts 2 4 mmmzm.^mm^ ( b a l ) *mm b ^ 0 

(BALF) *mzo 

BALF^95O0^(2oox g ), i om 4°C©^"e?i^U WBt 

^T&aJfiL&IS&W^bfco gfes Cytospin III (Shandonft 

£t«5 o ofi^msu »^^«ktj^*«©ffliiia»**^T j en j enjt**i(E 
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«HM* (%) = 
*1* ■ 





(,ug/E) 


(ioVbalf) . 


mm* 
(%) 


w 

-fb-^t? (II) 
4b-&t> (II) 


30 
100 


0.02 ±0.00 
1.16 ±0.02* 
0.09±0.03 
©^±0.01** 


50 
86 


< 


*: PO.001 &m&M.Wffltti&. Aspin-Welch^) 
P<0.001 (m?aBL-¥mtl£, Dunnett^) 




(//g/E) 


(ioVbalf) 


(%) 


• 

-fbi^t) (II) 
ft^-tJ (II) 


30 
100 


0.26 ±0.05 
1.11±0.13 
0.64±0.14 

0.43±0.06 # 


56 
80 



— #s ±IB^i:^lc:. RP 7 3 4 0 1 J:S^5d*iia^©tn^«ll6»K3*S ' 
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tmmmmmmmm^^m^mm^n\,s *ti*tii o-io oug/vzomm 

&f*£&ai£t£ SD7>y h (6 MP ; 1 8 0-2 0 0 g: 0^^^rc;v 

f-) £^ffl'bfco httg&2 3± l°Cx 5 5 ± 5 %0»ftg-e@JBfi3S* 

tttftftl 1 tmm^ bTs -fh-^-tJ (II) 43 <ktf R P 7 3 4 0 1 ©jg#Jf 

<nmmffik> 

7^ (H^ffl^cD<*:aii^2 0 0 g) l±s&m.(DmB ($32 4mmm) fc*6^£ 

^-S/a^-;i/ • 7 7-V3i?> (Arch. I n t . PharmacodynK 
2 4 6ts 2 8 6-2 9 4^ (1 9 8 0^) ] fciDlllbfeo 

lg6E©7^ht0. 0 5a*/§«%7aiy— K^tf 1 .' 511/ 

§i%*M>^^^;vn-x (CMC)' M (WTx P-CMhv^) 1. 5 

+ZLjgfl§©-^£^t?»^£:£^mb;fco ittlbfcl^O. lmol/L NaOH 
?J<^4 0mL>4»T^llbTP-C^IIIiRU IM#t57x;-;n/y F« 
*mM\stco f^fol^ ElJRbfcBrtP-C«[©lmL*7. 5S*/§*%hU* 
DM» (TCA) «2mL h*gl§rU »to#Mtbfc«s ±i2mL§ 
lmo 1/L NaOH*?§t2mL tsgfHbT:*— h^y^— 7* V* — & — 
(560nm;U-1080 : Bltimffi* JKjSO fcT*§G> *Ufc«£*©ift3teft 
(ODffl) £«lj£bfco (ID Jfel±RP7 34 0 1 ©&#ffl«?&& 

P-C«£lgni&#3-a3 0#iiu£mW£ft&#bfc (H£^iSMfi$) o fil*fcs 
mmm&cDttt) t) £&#^£&m^3£ft&#bfc^£i§!t*fc (BH42M&) o £ & fcs 

nm&T5£ (i) cfcD^s n*©H»mfc*fr*#PfWa|s (%) &gj#m«^-ra 

(2) cfcb^fefeo ^f§Ell^Uc. 
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c i ) ft &m%z {%) = i x i o o 

(2) n*mz.mr*tow* (%) = i — — - — x i o o 

mmm oo-i oo/zg/E) -e&s H#m^-r§m^^«HfM«^^>^ 

RP 7 3 4 0 1 ^tf$l*It4tfc^ |BHt^lS»J2T^^tlfc^M 
*I5H (30 — i00/z g?/E) H#mfc*f"r Sffi**fic#6«J«:«i®Jf^ffl*««^ 
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